
Mathemati
s 242 { Prin
iples of AnalysisPra
ti
e Final ExaminationI. Let A = fx2 � 2 : �1 < x < 3g and B = fx : jx � 1j < 4g. Find sup(A [ B) andinf(A \B).II.A) State the �, N de�nition of 
onvergen
e for a sequen
e of real numbers.B) Identify limn!1 5n+1n+4 .C) Show that your result in part B is 
orre
t using the de�nition.III.A) Show that if xn is a monotone in
reasing sequen
e of real numbers that is boundedabove, then xn 
onverges to some real number.B) What general theorem 
ould you use to dedu
e that the sequen
e xn = (�1)n+ (�1)n+1n2has 
onvergent subsequen
es?C) Let xn = (�1)n + (�1)n+1n2 . Find a monotone in
reasing subsequen
e of (xn) andidentify the limit.IV.A) Show that if f(x) is 
ontinuous at x = 
, and xn is any sequen
e satisfying limn!1 xn =
, then limn!1 f(xn)! f(
).B) Let f(x) = nx if x is a rational number�x if x is an irrational numberIs f 
ontinuous at x = 1? Why or why not? What about at x = 0?V.A) State and prove the Intermediate Value Theorem.B) Show that for every real y0, there exists a solution x of the equation ex�e�x2 = y0VI. (15) Using the de�nition, 
ompute f 0(x) for f(x) = 1(x+3)2 .VII.A) (20) In this part you may use the summation formulas:nXi=1 1 = n nXi=1 i = n2 + n2 nXi=1 i2 = 2n3 + 3n2 + n6 :Show that f(x) = x2+5 is integrable on [a; b℄ = [0; 1℄ by 
onsidering upper and lowersums for f and determine the value of R 10 x2 + 5 dx.B) (15) State and prove the Fundamental Theorem of Cal
ulus, \part 1."1



VIII.A) State the de�nition of 
onvergen
e for an in�nite series P1n=1 an.B) Suppose that in an in�nite series P1n=1 an, an < 0 for all n. Show that if the partialsum sN satis�es sN > B for all N , then P1n=1 an 
onverges. (Hint: What kind ofsequen
e is fsNg?)C) Does the series P1n=1 5�3n7n 
onverge? If so, what is the sum of the series?D) Use the Integral Test to determine whether1Xn=2 1n(lnn)2
onverges.E) Use the Comparison Test to determine whether the series1Xn=1 n2n3:9 + 1
onverges absolutely.IX.A) Noting that limh!0 ln(1 + h)h = limh!0 ln(1 + h)� ln(1)h ;evaluate the limit. (You may use any 
al
ulus fa
ts you need here without proof.)B) Let h = 1n in the limit from part A, and use that result and the theorem from questionIV A on this exam with f(x) = ex to 
omputelimn!1�1 + 1n�n :
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